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[57] ABSTRACT

Melamine resin films prepared by impregnating paper,
cellulose fleece or fabric with a solution of a mono-
meric dimethylolmelamine mon-, di- or trime-
thylether, monomeric trimethylolmelamine mono-, di
or trimethylether or a mixture thereof and drying the
same at temperatures of about 130° to about 180°C.

8 Claims, No Drawings
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PROCESS OF PREPARING MELAMINE RESIN
FILMS BY IMPREGNATION OF PAPER,
CELLULOSE, FLEECE OR FABRIC

In the furniture industry, melamine resin films are

used for coating wood chip boards, molded fiber

boards, plywood, and other wood materials. Melamine
resin films are prepared by impregnating paper webs,
cellulose fleece or fabric webs with an aqueous solution
of a melamine resin and subsequently drying the same.
The melamine resin films prepared in such a manner
are adhered to the wooden substrate by applying heat
and pressure and using an adhesive material. Urea
resins filled with cellulose powder, melamine resins
and/or chips thereof as well as so-called cold glues
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based on a polyvinyl acetate dispersion are customarily

used as the adhesive material. However, the melamine
resin films may also be provided with a coating of glue
based on a urea resin, a melamine resin or a polyvinyl-
acetate disperston or mixtures of the individual constit-
uents and may then be processed as the so-called self-
adherent films. The resulting wooden materials lami-
nated with the melamine resin films generally are
coated with polyester, nitro or acid-catalyzed var-
nishes. |

The melamine resin films prepared with the previ-
ously used melamine resins are insufficiently elastic
and water-resistant for some purposes. It is, however,
known that elasticity and consequently the bending
radius may be improved if certain modifying agents,
such as glycols, are added to the melamine resin. With
the improvement in elasticity which is thereby ob-
tained, there is associated, however, an impairment of
water-resistance, so that for some purposes, e.g., edg-
ing profiles, the melamine resin films are not satisfac-
tory.

According to the present Invention, melamine resin
films may be prepared having good elasticity, as well as
advantageous water-resistance and lacquer adhesion
properties. The invention relates to a process for the

preparation of melamine resin films by impregnating

paper, cellulose fleece or fabric with an improved mel-
amine resin solution and subsequent drying. The novel
process is characterized in that monomeric dimethylol-
melamine mono-, di- or trimethylether, monomeric
trimethylolmelamine mono-, di- or trimethylether or a
mixture thereof 1s used as the resin.

In the process of this invention, paper, cellulose
fleece and fabric weighing, for example 80 to 350 g./m?
may be used. These are, as usual, processed in continu-
ous rolls. |

- The paper, the cellulose fleece or the cellulose fabric

1s impregnated with a solution of monomeric dime-
thyolmelamine monomethylether, dimethylolmelamine
dimethylether, trimethylolmelamine monomethylether,
trimethylolmelamine dimethylether, trimethylolmela-
mine trimethylether or a mixture of two or more of
these ethers.

The above ethers or a mixture of these ethers may be
used dissolved in water or in any suitable organic sol-
vent for the ethers. Suitable organic solvents, for exam-
ple, include aromatic hydrocarbons such as benzene,
lower ketones such as acetone or methylethyl ketone
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and acid amides such as dimethylformamide. Particu-

larly preferred are lower alkanols having 1 to 4 carbon
atoms such as methanol, isopropanol and isobutanol.
Mixtures of various solvents, e¢.g., water-alkanol mix-
tures, may also be used.
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Impregnation of the paper, the cellulose fleece or
fabric with solutions of the aforesaid ethers in organic
solvents or in admixture with water and water-miscible
organic solvents for the most part 1s particularly advan-
tageous, since such solutions have lower surface ten-
sions and, therefore, penetrate easily and deeply 1nto
the material to be impregnated. Solutions of the ethers
in alkanols with 1 to 4 carbon atoms or mxtures
thereof with water are particularly suitable for this
purpose. |

Impregnation is .undertaken in a manner known per
se, e.g., by dipping, spraying, coating or rolling. Subse-
quently, the impregnated material 1s dried, suttably at
temperatures of about 90° to 200°C., preferably of
about 130° to about 180°C., to a volatile content of
0.5% to 5%, preferably of 1 to 2 % by weight. Impreg-
nation is preferably undertaken in such a manner that
20 to 45% by weight, and even more, preferably 35 to
40% by welght of resin, related to the weight of the
finished film, is brought onto the material.

For curing the resin, 0.1 to 5% by weight, based on
the solid resin, of an acid reacting compound, such as
alcoholic hydrochloric acid, p-toluene sulfonic acid or
ammonium chloride may be added to the resin solu-
tion. For a further improvement of water-resistance, 1
to 5% by weight, based on the solid resin, of o- and/or
p-toluene sulfonamide may be added to the resin solu-
tion. For the achievement of a high gloss finish on the
coated melamine resin film a polyvinyl acetate disper-
sion may be added to the resin solution.

The necessary ethers of dimethylolmelamine or

“trimethylolmelamine may be prepared by the etherifi-

cation of dimethylolmelamine or trimethylolmelamine
with methanol. In the etherification, an acid catalyst,
e.g., sulfuric acid or hydrogen chloride is added. If in
the etherification, the procedure is carried out without
water, there 1s obtained from dimethyloimelamine,
dimethylolmelamine dimethylether and from trime-
thylolmelamine, trimethylolmelamine trimethylether.
If the etherification is carried out with the addition of
water, then the corresponding mono- or diethers are
obtained in accordance with the quantity of the water
added. It is immaterial i in the process of this invention
that the ethers used, e.g., the trimethylolmelamine
dimethylether, probably are obtained in this type of
etherification as a mixture of various ethers and not as
a uniform product. The mono- and dimethylethers of
the tri- or dlmethylolmelamme or the trimethylolmela-
mine trimethylether prepared in such a manner are
water-soluble monomeric substances.

Specific details for the preparation of the aforesaid
cthers are contained in the examples which illustrate
the present invention. Temperatures are I degrees
Centigrade, percentages are in percent by weight and
parts are parts by welght

'EXAMPLE |

There are introduced into 60 kg. water, 40 kg. trime-
thyloimelamine trimethylether and 2 kg. 15% alcoholic
hydrochloric acid. In this solution a decorative paper
weighing about 120 g./m? and prepared of cellulose is
impregnated and dried at a temperature of 170°. For
further processing preference is given to a resin content
of 35 — 38%, based on the weight of the finished film,
and a volatile content of 2%. The melamine resin film
thus prepared may be pressed onto a wood chip board
using wet glue consisting of

100 parts urea resin (commercial Kaurit 390)
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20 parts cellulose powder
1 - 2 parts ammonium chloride

The wet glue application amounted to 120 g./m2 Press-

- Ing was undertaken for 120 seconds at a temperature of

160° under a pressure of 6 ka./cm® After removing -

from the hot mold and air cooling of the material, coat-

3 "commerclal synthetrc resin adheswe

Ing was. accempllshed with a commercral polyester.--

varnish.

The determmatrc-n of the residual morsture content---

| .'(velatlle content) occurred by differential werghmg_-
~ after a 5-minute drying at 160°.

The trimethylolmelamine trlmethylether may be: pre—-

pared by cooling a mixture of 100 parts by weight

trimethylolmelamine and 200 parts by weight dry
methanol to a temperature of +5°. While stirring at this-
- temperature, dry hydrogen chloride is introduced up to

the point of saturation and the trlmethylelmelamme--_

dissolves to form a limpid solution. The reaction mix-

- ture is then carefully mixed with sodium methylate up

to a pH of 8 to 9, the temperature being maintained -
- below 20°. The precipitated sodium chloride is filtered
off and the solution concentrated at temperatures -
below 20°, Further precipitated sodium chloride is also

separated. Concentration is continued 'until a thick

syrup remains. Upon standing, the trimethylolmela-
- mine trimethylether'-crystal]izes out as white crystals. -

EXAMPLE 2
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| The melamine resin film subsequently receives . a
lacquer appllcatlen of an. acid- catalyzed commercial

“lacquer in an amount of about 30 g./m?, and is glued as.
“an edging profile to a wood chip board edge using a -

EXAMPLE 4
There are introduced into 60 kg. tsebutanol 40 kg _-

dimethylolmelamine monomethylether and 800 g. p- |

toluene: sulfonic acid. . |
In this solution, a soda craft paper welghmg about 80

g./m? is impregnated to a resin proportion of 35-38%.

[t is then dried to a volatile content of 2.5%. This mela- -

s ‘mine resin film is subsequently pressed onto a wood

fiber hard board usmg a wet glue according to Example
1. The curing time is 90 seconds at a pressure of 30
kp./cm* and a temperature of 140° After cooling, the

coated material receives a lacquer apphcatlon of a

pigmented polyester lacquer.

- The necessary dlmethylolmelamme menontethyl-— o
. ether may be prepared in accordance with the method
~ of preparation given in Example 1 for trimethylolmela-—-

mine trimethylether if dimethylolmelamine is used in

.- place of the trimethylolmelamine and the methanol IS -

- diluted with water up to. 30%.

There are 1ntr0duced into 65 kg. water, 35 kg. dime-

thylolmelamine dimethylether and 0.35 kg. p-toluene-
“sulfonic acid. In this solution, a decorative paper

weighing 80 g./m*is impregnated to a resin proportion

of 35% and dried at 180° to a volatile content of 1%.

~ In a second coating process, this melamine resin film
receives a glue application consisting of 70 parts mela-

mine resin (commercial Madurit 5238 N liquid in a
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- 55% aqueous solution), 30 parts polyvinyl-acetate dis- :

ride.

The reserve side glue appllcatron amounts to abeut_
40 g./m? (solid resin). The total volatile: content of the :

- film amounts to about 2.5% after a second drying. This -

film is pressed for 3 minutes onto a wood chip board at

140° and under a pressure of 8 kp./cm?. Further pro-
cessing is carried out in accordance with Example 1.
The dimethylolmelamine dimethylether may be pre-

persion (Mowilith DHL) and 0.1 part dmmomum chlo-
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pared in accordance with the method of preparation

' given in Example 1 for trimethylolmelamine trime-

thylether if dimethylolmelamine is used in- place of
trimethylolmelamine.

EXAMPLE 3

There are introduced into 25 kg water and 35 kg
isopropylalcohol, 40 kg. trimethylolmelamine trime-
.'thylether and 2.5 kg 15% alcoholic hydrochlorlc acrd
in sequence.

In this solution, a cellulose carrier sheet welghmg
'about 250 g./m?* is impregnated to a resin content of -
25%. It is then dried at. 130° to a volatlle content of less

than 1 %
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~thylether, .
trimethylolmelamine dimethylether,

What is claimed is: o | |
1. A process for preparing a melamine resin film
which comprises impregnating paper, cellulose fleece

or fabric with a solution of monomeric dimethylolmela- =

- dimethylolmelamine -dime-
monomethylether, -

mine monomethylether,
trimethylolmelamine .

melamine trimethylether or a mixtue thereof and dry-

ing the same at temperatures of about 90° to about =
200°C., preferably of 130° to 180°C. |

2. The process of claim 1 wherein an alkanol havmg
l to 4 carbon atoms is used to form the monomer solu— .
tlon | | | |
- 3. The process of clalm 1 wherein aqueous alkanol
havmg 1 to 4 carbon atoms in said alkanel s used to .

form: the monomer solution.

4., The process of claim 1 ‘wherein the 1mpregnat10n e

mcorperates 20 to 45% by weight of resin based on the .
weight of the dried film.

5. The process of claim 1 wherein the 1mpregnat1on_-

: mcorporates 35 to 40% by welght of resin based on the -
‘weight of the dried film. |
6. The process of clalm 1 wherein 0.1 to 5% by

weight, based on the resin content of said film, of an

acid reacting compound is added to the monomer solu-

tion employed for impregnating. -
7. The process of claim 6 wherein said acid reacting

- compound is alcoholic hydrochloric acid, p tolueneu

sulfonic acid or ammonium chloride.

8. The process of claim 1 wherein 1 to 5% by wetght -
based on the resin content of said film, of o-toluene .
sulfonamide. or p-toluene sulfenamlde or a rmxture-._ |

| thereof 1S added to the monomer solution.
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or trimethylol-
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